Résumé. 2014 La méthode du pompage optique qui permet d'orienter nucléairement 3He gazeux a pu être étendue au domaine des températures en dessous de 1 K. L'utilisation d'un enduit superfluide de 4He couvrant la paroi interne de la cellule a permis de réduire très fortement la relaxation nucléaire intense qui serait produite par du pyrex nu. On obtient ainsi des temps de relaxation nucléaires relativement longs (Tr ~ 103 s), même aux températures les plus basses accessibles dans l'expérience (T ~ 500 mK).
. Optical pumping may provide the necessary nuclear polarization in attempts to observe thise low temperature effects. There are similarities between 3He T and spin polarized hydrogen (H T) for which spectacular macroscopic quantum effects -in particular a Bose-Einstein condensation -have also been theoretically predicted [1] . More generally, even in the absence of high nuclear polarization, the properties of gaseous 3 He or H t are an interesting subject in atomic physics, since these systems are the only gases that can be studied at temperatures below 1 K (all other systems liquefy or solidify). Another motivation to do optical pumping experiments at low temperatures is related to surface physics : it is well known [3] where q is a number of the order of 1 ( 1 ) . When k T AW, the exponential function has a very fast temperature variation, and it is found [6] [12] (the corresponding adsorption energy being only of the order of 1 K [ 12, 13] ). The use of superfluid 4He coatings seems therefore very attractive.
Actually, a more careful investigation shows that some problems might arise from the use of these coatings in experiments dealing with 3He instead of HT atoms. The former can dissolve inside superfluid 4He, where their binding energy with respect to free space is approximately 2.8 K [11] ; inside the liquid, they behave like free particles (with an effective mass about 2.5 times the normal mass [14] ). If some of the 3He atoms penetrate inside the superfluid film and can reach the glass walls, it is not obvious that the presence of the film will reduce the nuclear relaxation rate at all. Fortunately, it seems now well established that the 4He atoms tend to exclude the 3He from the first layer (and possibly the second) covering a glass surface [15] . This differential adsorption effect between the two isotopes is again a consequence of the zero point motion; it presumably explains why previous experiments [16, 17] ( 1 ) q = 2 or 1 depending on whether the correlation time of the magnetic perturbation on the nuclear spins is equal to or shorter than the adsorption time of the atoms on the surface. The build-up of a 3He nuclear orientation by optical pumping has been obtained for temperatures between 0.65 K to 0.8 K. The destruction of this orientation by nuclear magnetic resonance is also easily observed. The maximum value of (T is 3.5 x 10-3, which corresponds to a 3 % nuclear polarization (5) according to the conversion factor of reference 21. The mere fact that optical pumping is effective indicates that the wall relaxation time is longer than 10 s.
Actually, the observed signal build-up time is limited by various processes occurring in the discharge, such as excitation, or ionization of the ground state atoms, exchange collisions with ions, ... On the other hand, in the absence of a discharge, the relaxation of the nuclear orientation occurs essentially through atomic collisions on the coated walls (with a small contribution from magnetic inhomogeneities, see above). To measure this wall relaxation time at a given temperature T, one proceeds as follows : one first polarizes the spins by optical pumping at a temperature T' ~ 650 mK (6) and one measures the initial degree of polarization T(O). Then, the discharge is turned off and the temperature quickly adjusted to the desired value T. After a time delay At, the temperature is set again at T', the discharge is switched on and one measures the remaining degree of polarization 9'(At) (Fig. 2) . Assuming an exponential decay of the nuclear (4) The relaxation time due to the field inhomogeneities has been measured in 7 G at 4.2 K and is of the order of 104 s.
This value seems to be rather insensitive to an increase of the laser power beyond 20 mW. {6) Lower temperatures cannot be obtained because of the heat dissipated by the discharge; on the other hand, at higher temperatures, the presence of much 4He in the gas phase is not desirable for optical pumping. 3. Discussion and conclusion.
Our results show that optical pumping of 3He works down to 600 mK and that even at the lowest temperature (T ~ 500 mK) reachable with our experimental set up, the nuclear relaxation time can be longer than 10 min. Actually, it seems likely that optical pumping could be performed directly at lower temperatures with a more powerful cooling system able to absorb the power dissipated by the gas discharge, which is necessary for optical pumping. In this respect, the situation differs from that obtained with solid cryogenic coatings such as H2, D2 and Ne, where uncontrolled effects of the discharge on the coatings themselves limit the lowest optical pumping temperature to a value where Tr (relaxation time in the absence of a discharge) is still very long [6] . One 
